Partial purification of a water-soluble liver protein that regulates adenylate cyclase activity (basal, hormone- and cholera-toxin-activated) and cholera-toxin-catalyzed ADP-ribosylation of the membrane G protein.
We have found in water-soluble extracts of rat liver (and RL-PR-C cloned rat hepatocytes), prepared in the absence of detergent, a factor that markedly enhances basal, isoproterenol and cholera toxin activation of adenylate cyclase of rigorously washed hepatocyte membranes, in the absence of added GTP. The factor, which has characteristics of a protein with an Mr of approx. 35000, has been fractionated from crude cytosol by gel filtration, and then further purified over 50-fold by sequential ion-exchange chromatography. The site of action of the protein appears to be at the level of the guanine nucleotide regulatory (G) protein of the plasma membrane adenylate cyclase complex, as the factor, cooperatively with GTP, also permitted cholera toxin to ADP-ribosylate (from 32P-labeled NAD) two integral membrane proteins that migrated on SDS-polyacrylamide gel electrophoresis gels with the mobilities (Mr approx. 46 000 and 48 000) generally observed for the guanine nucleotide regulator protein subunits. In this system, isoproterenol did not stimulate ADP-ribosylation, in either the presence or absence of the liver protein factor.